Of 13 species of anaerobic ruminal bacteria examined, 11 were found to contain measurable levels of superoxide dismutase activity. Four of five other strict anaerobic species studied for comparison were found to contain superoxide dismutase activity.
McCord et al. (10) proposed that the role of superoxide dismutase (SOD) in bacteria was to protect organisms from oxygen toxicity and that the lack of SOD was the enzymatic basis for anaerobiosis. They found that the strict anaerobic bacteria they studied had no SOD (10) . We reported (R. S. Fulghum and J. M. Worthington, Abstr. Annu. Meet. Am. Soc. Microbiol. 1974, P158, p. 171) that certain strict anaerobic ruminal bacteria did show SOD activity and that exposure to oxygen increased SOD activity in some of these species but that SOD added to growth medium would not protect other strict anaerobes from media exposed to air. Since then, several laboratories have measured SOD levels in a number of species of strict anaerobic bacteria (3) (4) (5) (6) (7) (11) (12) (13) . No published report has been made of SOD activity in anaerobic bacteria from the rumen of cattle. In this paper we report that SOD activity was found in 11 of 13 species of ruminal bacteria examined.
Ruminal bacteria and the other anaerobic bacteria were grown in artificial E medium, which contained the ingredients of the E medium of the Virginia Polytechnic Institute Anaerobe Laboratory (8) except that the fatty acid mix of Caldwell and Bryant (2), modified to reduce the acetic acid from 17 to 1 ml, was used in place of rumen fluid. The medium was prepared under prereduced, anaerobically sterilized conditions (8) and inoculated and incubated under an oxygen-free mixture of 45% N2-45% CO2-10% H2. The medium used for Escherichia coli B was Trypticase soy broth (BBL Microbiology Systems) with glucose added to 1% and was inoculated and incubated in air with 5% CO, or anaerobically under the oxygen-free gas mixture used for the strict anaerobic bacteria.
Ovine erythrocyte SOD was prepared by the method of McCord and Fridovich (9) . The inhibition of the photochemical reduction of nitro blue tetrazolium (NBT) as described by Beauchamp and Fridovich (1) was used to assay for SOD activity in the cell washes and crude cell fractions. In this test, 50% inhibition is equivalent to 1 U of SOD activity (equivalent to 0.045 p.g of the pure bovine erythrocyte SOD) as described by Beauchamp and Fridovich (1) . Washes and fractions were prepared in a manner similar to the methods of Gregory et al. (6) Washing the cells before analysis probably disrupts a proportion of the cells of most of the species in this study. We did not routinely study all preparations; however, spot checks of materials in pellets centrifuged from the cell wash showed many intact cells when viewed by phase-contrast microscopy. Some of our data would support the argument that disruption of at least the outer membranes in Bacteroides ruminicola subsp. brevis occurred, since the bulk of the SOD activity is found in the wash. Disruption probably occurred to a lesser extent in the other species, in which activity was distributed among all fractions; however, in Elubacterium ruminantiuim most of the activity was found in the cytosol.
In conclusion, we have presented data that show that 11 of 13 species of ruminal bacteria as well as 4 of 5 other species contain measurable levels of SOD activity.
